Supporting Information Derivation of Equation 7
Using Equations 5 and 6, the term in Equation 4 can be rewritten as
with = 2 eff . From this, simple arithmetic operations lead to:
finally leading to Equation 7:
Using the simplification ( ) 
with . = exp − as defined in equation (11) 
Transport-limited Photocurrents
Figure S1: Simplified scheme of transport-limited photocurrents. At V oc, no current flows through the device and the quasi-Fermi levels of electrons and of holes in the bulk of the active layer are flat. Then, qV int = qV ext . However, for V ext < V oc and low carrier mobilities the current of photogenerated charge is driven by an appreciable gradient of both quasi-Fermi levels throughout the entire active layer thickness, resulting in V int > V ext (graphs adopted from Reference [1] ).
1D Drift-Diffusion-Simulations
Simulations were performed with the program SIMsalabim which is described in detail in Reference [2] . to yield the same J SC as for the 100 nm thick device.
The analytical approximation works quite well even for imbalanced mobilities, in particular for thin layers. For highly imbalanced mobilities and thick layers, the photocurrent will become space-charge limited and determined by the smaller mobility. [3, 4] 0 Table S1 and for different mobility ratio (with regard to the faster mobility). Lines show analytical JV-curves calculated with Eq. 10, with α calculated from Eq. 12.
Barrier Heights
Reducing the injection barrier heights causes efficient dark injection of majority carriers, accompanied by the formation of space charge layers at the contact. As a consequence, the electrical conductivity of electrons at the cathode (holes at the anode) will drastically increase, resulting in a flattening of the corresponding quasi-Fermi level near the charge injecting contact and an increased slope in the bulk of the active layer. As a consequence, charges will be more effectively extracted from the bulk, which is why the model tends to underestimates the photogenerated current density in certain regions of the JV-curves for thin active layers. As expected, the effect becomes almost irrelevant for thicker active layers. 
which were developed to provide an accurate description of FF(u oc ) for high values of u oc (and FF). [5] The solid line is the empirical relation Eq. 18, which was developed in this work to approximate the FF(u oc ) dependence over the entire FF range. 
